Proinsulin precursors in catfish pancreatic islets.
The purpose of these experiments was to determine whether insulin-related peptides, larger than proinsulin, could be detected in pancreatic islet cells. Catfish pancreatic islets were incubated with radiolabeled amino acids. After 15- to 60-min incubation, two acid-alcohol-extractable peptides, larger than proinsulin, were detected which were approximately of Mr = 12,000 and 11,000 (12 K and 11K, respectively). They migrated as single polypeptide chains by sodium dodecyl sulfate-urea polyacrylamide gel electrophoresis under reducing conditions, and were therefore not aggregates of insulin or proinsulin. The 12 K protein had identical mobility with catfish preoproinsulin synthesized in a wheat germ cell-free system. On standard electrophoresis at pH 8.9, the 12 K protein migrated separately from proinsulin and was at least 65% one protein with two to three minor contaminants. The 12 K and 11 K proteins were chemically related to insulin and proinsulin as shown by tryptic peptide analysis, using cation exchange resin chromatography, and by two-dimensional tryptic peptide maps. Analysis of the tryptic digest of the 12 K protein, compared to proinsulin after leucine aminopeptidase treatment, suggested that the NH2 terminus of the larger protein was different from that of proinsulin. These peptides were specifically bound to anti-insulin antibody. The binding was only 5 to 8% of the protein added, but was specific for the 12 K and 11 K proteins when the immunoprecipitates were examined by electrophoresis and not from contaminating proinsulin. During the continuous incubation of the islets with [3H]leucine, 12 K and 11 K proteins were synthesized in the cell before proinsulin. When islets were first incubated with [3H]leucine for 30 min followed by incubation with excess unlabeled leucine, the 12 K and 11 K proteins appeared to show a precursor-product relationship to proinsulin and insulin. Even when total islet protein synthesis was inhibited by cycloheximide (100 microgram/ml), proinsulin continued to be synthesized for up to 2 h. This suggested that the conversion of the proinsulin precursors to proinsulin in the fish is a post-translational event.